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ABSTRAK 
Industri kelapa sawit di Malaysia menghasilkan berjuta-juta ton sisa industri dan sisa-
sisa ini telah menyebabkan masalah penyimpanan dan alam sekitar yang besar. Oleh itu, 
eksperimen telah dijalankan untuk menyiasat keberkesanan klinker kelapa sawit (POC), 
iaitu penghasilan daripada industri kelapa sawit sebagai pengganti separa untuk agregat 
halus di dalam sifat-sifat bata pasir. Empat jenis sampel yang mempunyai peratusan 
klinker kelapa sawit yang berbeza iaitu 0%, 5%, 10% and 15% telah disediakan. Dalam 
kajian ini, terdapat dua jenis pengawetan iaitu pengawetan air dan pengawetan udara 
dan semua sampel ini akan diuji dalam masa 3, 7, 14 dan 28 hari. Sifat-sifat mekanikal 
yang berbeza yang dikaji di dalam kajian ini termasuklah kekuatan mampatan, kekuatan 
lenturan, ketumpatan dan penyerapan air. Bata pasir yang diganti dengan POC 
kemudiannya dibandingkan dengan bata pasir biasa. Hasil kajian ini menunjukkan 
bahawa penggantian dengan 15% klinker kelapa sawit mempunyai kekuatan mampatan, 
kekuatan lenturan, ketumpatan dan penyerapan air yang terbaik. Ketumpatan dan 
penyerapan air terhadap bata pasir semakin bertambah apabila klinker kelapa sawit 
digunakan sebagai penggantian separa. Pada keseluruhannya, kajian ini menunjukkan 
bahawa POC boleh digunakan sebagai pengganti separa untuk agregat halus di dalam 
pengeluaran bata pasir dan juga boleh digunakan untuk aplikasi tanpa galas beban. Ia 
juga menunjukkan bahawa penggunaan klinker kelapa sawit di dalam pengeluaran bata 
pasir boleh mengurangkan sisa-sisa ini dan mempromosikan kelestarian alam sekitar. 
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ABSTRACT 
In Malaysia, the palm oil industry produces millions of tonnes of industrial wastes and 
these wastes create huge storage and environmental problems. Thus, experimental work 
has been conducted in order to investigate the effectiveness of palm oil clinker (POC), a 
by-product from palm oil industry as partial replacement for fine aggregate in the 
properties of sand brick. The four types of samples with different percentages of palm 
oil clinker which are 0%, 5%, 10% and 15% had been prepared. In this study, there 
were two types of curing which are water curing and air curing and all specimens were 
cured for the 3, 7, 14 and 28 days. Different mechanical properties were studies 
including compressive strength, flexural strength, density and water absorption. The 
sand brick with POC replacement then were compared with normal sand brick. The 
result of this study indicates that replacement with 15% of palm oil clinker was the best 
compression strength, flexural strength, density and water absorption. The density and 
water absorption of the sand brick were increase slightly when the palm oil clinker used 
as partial replacement. On overall, the study indicates that POC can be used as partial 
replacement for fine aggregate in the production of sand brick and also can be used for 
non load bearing application. It also noted that the using of palm oil clinker in the 
production of sand brick can manage the waste and promote the environmental 
sustainability.  
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CHAPTER 1 
 
 
INTRODUCTION 
1.1 INTRODUCTION 
Sustainable development was defined as the development that meets the needs 
of the present without the ability of future generation to meet their own needs. It consist 
three main aspects which are socio-economic development, cultural issues and 
environment protection (Marhani, Jaapar, Bari, & Zawawi, 2013).  Waste material such 
as an industrial by-product has been attracted by researchers as a replacement for 
natural aggregates or cement in brick making. 
Malaysia is one of the main producers of palm oil in Asia and the second country 
in the world that produce the largest palm oil which is contribute more than half of the 
world’s palm oil annually (Abutaha, Abdul Razak, & Kanadasan, 2016). The by-
product waste that produced from burning of palm oil fiber and oil palm shell inside the 
boiler under the high temperature was called as palm oil clinker (Arunima & 
Sreelekshmi, 2016). Due to the properties of palm oil clinker was similar to natural 
aggregates, it has been classified as an artificial aggregate (Ariffin, 2016). According to 
MPOB 2013, about 19.22 million tonnes of crude palm oil (CPO) were produced and its 
production increase to 2.3% compare to the previous years (Kanadasan & Razak, 2015). 
The palm oil clinker particles were physically flaky, porous, greyish in colour and 
irregularly shaped with rough and spiky broken edges (Fadil et al., 2012). Therefore, it 
was important to start the effort to utilize the palm oil clinker in brick making to 
minimize the environmental pollution and problems caused by dumping these wastes at 
the landfills (Abutaha, Abdul Razak, & Kanadasan, 2016). Its application can be used 
for filler material, aggregate and non load bearing application (Abutaha & Razak, 2017).  
2 
1.2 PROBLEM STATEMENT 
The amount of the wastes and industrial by-product were getting higher for 
every year. This can contribute to the serious environmental problems due to the 
disposal of these wastes to the landfills and it will causes ecological imbalance and 
limitation of dumping space (Alengaram & Alamgirkabir, 2015). The waste materials 
that available in Malaysia were palm oil clinker and around 2.6 million tons of solid 
wastes were produced annually by the palm oil industry (Ahmad & Mohd, 2007). 
However, many researchers have provided an alternative solution by using this waste as 
partial material replacement in the development of cement sand brick (Sh, Erm, Awal, 
& Abubakar, 2011). 
In addition, the excessive use of natural sand will causes river channel 
degradation and erosion, head cutting, increased turbidity, stream bank erosion and 
sedimentation of riffle areas (Kondolf & Swanson, 1993). Thus, this problem can be 
reduced by minimizing the usage of natural sand in construction industry and use the 
palm oil clinker as alternative sand in this industry (Ariffin, 2016). The successful use 
of palm oil clinker in the civil engineering construction will provide significant 
economic savings. 
1.3        OBJECTIVE OF STUDY 
The objectives of this project are: 
i. To determine the compressive strength of the sand brick with 
palm oil   clinker as a partial replacement for fine aggregate 
ii. To determine the flexural strength of sand brick with palm oil 
clinker as a partial replacement for fine aggregate 
iii. To determine the density of sand brick with palm oil clinker as a 
partial replacement for fine aggregate 
iv. To determine the water absorption of sand brick with palm oil 
clinker as a partial replacement for fine aggregate 
3 
1.4 SCOPE OF STUDY 
In this research, this project will focused on the compressive strength, flexural 
strength, density and water absorption test of sand brick with palm oil clinker. There are 
limitations of this project:  
i. The methods of testing are accordance to JKR Standard Sand Brick, 
ASTM C67-03a, ASTM C642-97, ASTM C293 and ASTM C140-03 
ii. The study will consist 3 sets of different percentage of sand brick with 
palm oil clinker, 5% of ratio of the fine aggregate, 10% of ratio of fine 
aggregate and 15% of ratio of fine aggregate 
iii. The palm oil clinker is produced from incineration process of oil palm 
shells (OPS) and fibers at Lepar Hilir, Gambang, Pahang 
iv. The specimens are cured for the 3, 7, 14 and 28 days 
v. The test involved in this study will be conducted at FKASA concrete 
laboratory, UMP 
1.5 SIGNIFICANT OF STUDY 
This experimental study will provide a better exposure and understanding on the 
effectiveness of the compressive strength, flexural strength, density and water 
absorption of sand bricks with palm oil clinker as partial replacement for fine 
aggregates. In addition, as the bricks will be used in the construction industry, this will 
be the best solution in maintaining a good environment that will help to solve the 
pollution problems that related to disposal palm oil clinker at dumping site and this sand 
brick will contribute to the green technology development in Malaysia.  
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